Histochemical characterization of focal hepatic lesions induced by single diethylnitrosamine treatment in infant mice.
Focal hepatocellular lesions, induced in our infant mouse system (15-day-old B6C3F1 mice) by a single carcinogenic dose of diethylnitrosamine (2.5 or 5.0 micrograms/g body weight), were characterized histochemically using toluidine blue, periodic acid-Schiff, glycogen phosphorylase, glycogen synthetase, glucose-6-phosphatase, glucose-6-phosphate dehydrogenase, glyceraldehyde-3-phosphate dehydrogenase, ATPase, gamma-glutamyl transpeptidase, and acid phosphatase. Animals were killed 5, 12, 18, and 24 weeks following diethylnitrosamine treatment. The first focal lesions were observed in mice killed at 12 weeks. All foci showed patchy cytoplasmic basophilia and a slight decrease in the glycogen content. The early foci (12 weeks) showed no change in the levels of glycogen phosphorylase and glycogen synthetase, a strong reduction of glucose-6-phosphatase, and a high increase in glucose-6-phosphate dehydrogenase. In addition, 56% of foci in males and 86% of foci in females showed a slight rise in glyceraldehyde-3-phosphate dehydrogenase, and 12% of foci in males and 17% of foci in females had a lower acid phosphatase. The level of cytoplasmic ATPase was slightly decreased in 22% of foci. By 24 weeks, a decrease in the activity of cytoplasmic ATPase was observed in 84 and 100% of foci in males and females, respectively. The increase in the membrane ATPase was observed in 65% of foci in males and 7% of foci in females. By that time, the decrease in acid phosphatase was observed in 78% of foci in males and 37% of foci in females. The gamma-glutamyl transpeptidase failed to show any increase in its activity, indicating that this enzyme was not a "marker" of the hepatocellular lesions developing under the experimental conditions. Strong decrease in glucose-6-phosphatase in association with a manifest increase in glucose-6-phosphate dehydrogenase and glyceraldehyde-3-phosphate dehydrogenase activities indicated a shift from gluconeogenesis to glycolysis. Since this metabolic shift occurred concurrently with an increase in the labeling indices and focal size, it appears that these changes act in concert, representing expression of the acquired functional and replicating potential of the focal cell population.